Long-term alleviation of allodynia-like behaviors by intrathecal implantation of bovine chromaffin cells in rats with spinal cord injury.
Adrenal chromaffin cells produce analgesic substances, such as catecholamines and enkephalins, and intrathecal (i.t.) implantation of either allografted adrenal tissue or xenogenic chromaffin cells produce antinociception in animals. We evaluated the analgesic effect of bovine chromaffin cells in a model of central pain in which rats exhibit chronic allodynia-like behavior after photochemically induced ischemic spinal cord injury. Bovine chromaffin cells or endothelial cells were injected i.t. onto the lumbar spinal cord and their effects on mechanical and cold allodynia-like behaviors were studied for up to 8 weeks. The chronic allodynia-like behavior was stable for months without signs of remission and i.t. implantation of human endothelial cells did not alleviate the chronic allodynia-like behavior for the entire observation period. In contrast, 2 weeks after i.t. implantation of bovine chromaffin cells, the mechanical allodynia was abolished in the spinally injured rats, and the enhanced response to cold stimuli was significantly reduced. The overall effects were significant up to 8 weeks after i.t. implantation, although the anti-allodynic effect decreased towards the end of the observation period. No signs of side-effects were noted after i.t. implantation. The allodynia-like state was temporarily restored by naloxone (0.5 mg/kg) or phentolamine (0.3 mg/kg) injected intraperitoneally. Immunohistochemical examination revealed that tyrosine hydroxylase (TH)-positive chromaffin cells could be identified adjacent to the spinal cord up to 4 weeks after i.t. implantation, whereas at 8 weeks the TH-positive cells were sparse. It is concluded that bovine chromaffin cells stay viable in rat spinal cord for a considerable period of time after i.t. administration and alleviate chronic allodynia-like behavior in spinally injured rats, possibly through activation of opioid and alpha-adrenoceptors. The present results further document a new therapeutic approach for the treatment of chronic neuropathic pain.